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(54) Preparation and uses of microbicidal formulations 

(57) Stable disinfectant and sterilant compositions having both rapid and residual persistent bioddal activity. They 
comprise a mixture of: 

a. di-(lower-alkyi)-k}ng<hain-alkyl<benzyl ammonium salts, of the structure: 
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where tp is a phenyl group. 

R^-Hz an group having from 1 to 6 cartx)n atoms; 
R2 is an aikyi group of long chain, from 10 to 20 carbon atoms, and 
is a halide or trihalide group. 

b, polymeric species of low molecular weight (oligomeric species), of the structure: 



R2 



[-0 



X- 



R3 



N+ — Rl 

CH2 qp 



] 



z = from 2 to 6 where 9 is a phenyl group, 

Ri=R3 is an alkyi group having from 1 to 6 cartx)n atoms; 

R2 is an alkyt group of long chain having preferatsly 14 or 16 cartx}n atoms; and 

X' is a trihalide group. 
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c. quaternary ammonium salts, of the structure: 



R3 



[ R2 — N + — CH2(p ] X- 



where 9 is a phenyl grotp* 

Ri Is an alkyi group having from 1 to 6 caftx)n atoms, or H, an aikenyl group having from 2 to 6 caftx>n atoms, and 
an aralkyi group: 

R2 is an alkyI group of long chain, having from 10 to 20 cartxjn atoms, or an aikenyl group having 8 to 22 cartxw 
atoms, or an independent rest of formula: 



o 




where n = from 2 to 4, and R4 is an alky! rest from C2 to C22: 
R3 is a group containing a bw-alkyi chain having from 1 to 6 cariDon atoms; and 
X' is an halide. chloride or iodde, or trihalide, 



d, surface active phosphate esters of structure: 




0 
// 



where x + y = 3. and R5 group has from 4 to 18 cariDon atoms. 



e. poly*ethanol amines of the general formula: 



H(— O — (Il2C)2 
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(CH2)2 



0)w— H 




where Rg is an alkyI group having from 2 to 22 carton atoms, and 
w = from2to10. 



2 



EP0 799 570A1 



Description 

FIELD OF THE INVENTION 

This invention relates the process of preparing new quaternary anrmnonium salts and their use as broad-spectrum 
microbicides. Their applications in many examples shewing its affective and rapid bioddai activity fa killing bacteria, 
fungi, virus and spores, is also presented. 

In particular, the invention is concerned with novel low toxic sterilizing compositions of quaternary ammonium oom* 
pounds together with a synergistic mixture of selected polyethylenamides. and polyester phosphoric, where the pre- 
ferred anionic species are halldes such as chlorides, iodide, and homologue or heterologue trihaiides. The cationic 
species are combinations of novel polymers of linear quaternary ammonium with di-(lower-alkyl)-long*chain-alkylben- 
zylammonium salts. 

BACKGROUND ART 

Quaternary ammonium compounds, are Nitrogen compounds having four groups bonded to a central Nitrogen 
atom by a covalent N-C bond. The Nitrogen atom has a positive charge, which requires a counter anion or a balancing 
negative charge to form a neutral compound. As shown by Morrison and Boyd, in the "classic" Organic Chemistry 3rd. 
Edition. Aityn and Bacon. Inc. (Boston). 1973, pp. 738*740, quaternary ammonium halides can be easily prepared by 
reacting alkyi or aralkyi halides with amine or ammonia in liquid medium, such as water or alcohol solvent. 

Products prepared by such reaction have found commercial applications for example as bioddes. germicidals, dis- 
infectants, for sanitise and cleaning. They are commercially named benzalkonium chloride. (BAC). and are soU as a 
50% industrial standard dilution in water, or 80% concentrated, in ethanoi, ot other akx)hoik: solutions. Although, these 
materials are cunrentiy used, they tend to be toxic in nature, so to date th^ are being discouraged in the domestic and 
word markets due to environmental reasons and high cost. 

Biocides can be divided into two basic classif ications: non-oxidizing and oxidizing biocides. Generally, the princ^ 
action of non-oxidizing biocides is to alter the permeability of the cell membrane of the micro-organisms, and to interfere 
witti some essential biological processes. Comnxn non-oxidizing biocides include organo-surtur compounds, quater- 
nary ammonium salts, chlorinated phenolics, heavy metal compounds and others. They require longer contact times 
tiian oxidizing biocides in order to work but ttieir activity usually persists longer. They therefore provide a long-lived and 
microbial protection. 

Oxidizing agents usually attack proteins or other chemically active groups (oxicfizable) on or wittiin the organisms 
producing cell injury or death. As described in US. Patent tf^ 4,297.224 to Macchiaroto et al., a variety of compounds 
are used to deliver oxidizing halogen to aqueous systems. Halogen-containing preparations, are known to be excellent 
germicides in that they kill rapidly a broad spectrum of bacteria and viruses. However, complexing agents for halogen 
must be formulated witii additional surfactants to make products with low toxicity level and not initating to the skin. In 
this invention, new formulations are presented with high halogen content conpatibie with a low toxic levd of tiie novel 
mixture. 

Previously known species tt^t liberate halogen under use conditions, for example iodophors, have their biocidal 
power limited to the anxsunt of halogen liberated. Iodophors used as hard surface detergents, for example, usually con- 
tain etiioxylated non-bnic surfactants as the iodine carrier. When tiiese detergents are used to 25 to 50 ppm iodine, tiie 
halogen is no longer associated with tiie surfactant ettioxylated and react rapidly with any organic matter present at ttie 
surface and consequentiy is destroy. An object of tiiis invention is to present a product witfi greatly extended sheH life 
activity based on a stable equilibrium between haiide and free-halogen, which does not change on storage. 

OBJECT AND SUMMARY OF THE INVENTION 

A new invention is presented in order to overcome problems and disadvantages associated to the prior art by prov- 
ing microbicidal compositions comprising novel species: di-(lower-alkyl)-long-chain-alkylbenzylammonium salts, the lin- 
ear oligomeric quaternary ammonium compounds, as polymeric species of low molecular weight, together with a 
synergistic mixture of polyetiiyleneamines and polyester phosphaic. 

An object of this invention is to present novel polymeric organic salts, comprising initially insoluble salts of linear 
polymers containing quaternizable nitrogen's, which can be either in the backtxjne of the linear polymer or disposed in 
side chains grafted along a polymer backbone. The starting soluble linear polymer material will have associated to each 
quaternizable nitrogen a single halogen anion consisting of chlorine or iodine. By formation of trihaiides in each nitrogen 
cenfe. the insoluble salt will be precipitated from tiie initial solution, with a high halogen content. 

These novel microbicidal compositions can be applied in different disinfectant formulations which present much 
more biocidai activity than the ti^ditional quaternary ammonium salts, as benzalkonium chlorides, exhibiting very low 
toxicity and eff icacity at low concentrations. 
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It is a further object of this invention to show the very low toxicity of the novel formulations. Comparatively, following 
the procedure detailed on U.S. Patent n*^ 4,192.894, Botre et al. Mar. 11. 1980. where a value of LD5o=569 mg/kg. by 
orally administering of BAG to mice, has been reported, we have found a value of LDso^SOOO mg/kg by oral ingest to 
mice of our invention. 

It is an object of this invention to provide effective sterilizing mixtures which Kill a broad spectrum of bacteria, fungi, 
viruses and spaes. 

An important object of this invention, is to provide the method of synthesis of the insoluble di-(lower-alkyl)-k)ng- 
chain-alkylbenzyi ammonium salts, and the linear oligomeric quaternary ammonium compounds, and quaternary 
ammonium salts being obtained together whit polyethylene amides and polyester phosphoric, as reaction products. The 
Invention, accordingly comprises a method of synthesising the pure and impure form, in crystalline apart by fatration, 
from the solution. The preparation including several steps will be detailed and the relation of one or more of such steps 
with respect to each of the others will be described. The composition and the relation of constituents will be exemplified 
in the following detailed disclosure, and the scope of the present inverrtion will be indicated in the daims. 

The invention provides a method to inhibit the growth of micro-organisms by contact and to kill them in a short time, 
acting as bactericide and fungicide. In addition, the remnant activity of the invention allows its use as bacteria-static and 
fungi-static, controlling the germ grovyrth. 

Miaobicidal formulations in each application of the invention have been adjusted in order to improve the effk:tency 
in preventing and inhibiting the growth and killing a broad spectmm of bacteria, molds, mildews and rust, all fungi, and 
viruses, in a wide range of pH. The effective amounts of each component in the molecular mixture can readily be deter- 
mined by one skilled in the art, and they vary in accordance with the type of micro-organism to be treated. 

In reference to hs sterilizing properties, this invention is effective as sporicide. because can kill bacteria and fungi 
spores. The new invention presents a better performance than other biocides and sterilizing developed up to now. It is 
a further object of this invention, to provide a broad-spectrum sterilizing compositions, which will remain as active per- 
sistent solutions for at least several weeks: it is yet another object, to provide several applications of this sterilizing which 
can be very effective on hard, non-adsort)ent environmental surfaces, specially sanitary applications as critical surtiaces 
of surgery, for sterilising tools of medical surgical, veterinary, medical and dentist devices, and all surfaces of dean 
rooms; also for sanitising dishes, cookware, floors and walls of dwellings, office buildings and restaurants, bathrooms, 
and toilets. 

It is a further object of this invention to provide microbicidal formulations, for disinfecting by airway, in partk:ular. in 
the air conditioned systems, devices, tubing and/or fitters; also as fungidde applications on fibrous natural, synthetic 
and/or mixed materials. It is an object of this inventfon also to provide, compositions in agricultural applications as phy- 
tosanitary specially, the use for sanitise in^agroalimentation, and disinfecting of vegetable consuming plant products. 

It is a further object of the present invention, to provide miaobiddal compositions containing the active molecular 
'complex for the effective control of growth of micro-organism contamination with adverse consequences in the dfferent 
steps of food elaboration and treatment, particularly in dairy products, and alcoholic beverages as result of the fermen- 
tation processes. 

In summary, this invention presents an easy method of production of di-(lower-alkyl)-tong-chain-alkylbenzylammo- 
nium salts, and the linear oligomeric quaternary ammonium compounds, as polymeric species, together with a syner- 
gistic mixture of polyethylene amides and polyester phosphoric. Also this invention presents the way of use of new 
disinfecting formulations in a wide spectrum of microbicidal applications, with very low toxicity and excellent sterilizing 
activity, in short time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a total understanding of the invention, reference is taken in connection with the accompanying drawings, in 
which: 

Figure 1. shows the doses (g/kg) administered orally of our molecular complex (following formulation indicated in 
example 1 ) as a function of the number of survivor mice. 

Figure 2. shows the activity of the present invention (according to formulation indicated in example 1) against Sac/7- 
lus subtilis "sporulated". 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention disdoses the method for obtain trihalides of di-(lower-alkyl)-long-chain-alkyl-benzylammo- 
nium. and the linear oligomeric quaternary ammonium compounds, which is presented as predpltate. and its posterior 
solubilization, in appropriate solvents to get soluble compounds with high specificity of alkyi length chain and the anion 
used. Also its synergetic mixtures with alkylbenzylamines and quaternary ammonium salts. The chemical unity where 
the nitrogen centres are disposed In the backbone itself, of the oligomeric compounds can be represented by the fol- 



lowing general formula: 
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z = from 2 to 6 

where 9 is a phenyl group. 



is an alkyt group with a chain from 1 to 6 carix>n atoms and mixtures thereof, or an aikenyl group having 2 to 6 cabon 
atoms, or an aralkyt group; 

R2=' is an alkyi group of long chain, having from 10 to 20 cartx)n atoms, or an alkenyt grotp having 8 to 22 cart3on 
atoms, or an independent rest of fornuia: 



25 

where n = from 2 to 4, and R4 is an all^ rest with 2 to 22 cartx)n atoms; 
R3 is a group containing a low-alkyl chain having from 1 to 6 cartson atoms; 
and X' is an halide, chloride or iodide, or trihalide group (Clai*. i2r. leCK). 

30 SYNTHESIS 

Quaternary amnwnium compounds can be easily made by reacting halogen compounds, e. g. ben2yl halide. with 
a tert-amine. ag. coconut aikyidimethylamine. As indicated by Morrison and Boyd, such halides are preferably primary 
halides, and the alkyI group may be a small or very large group, depending on the product desired. 

35 As first step of the synthesis, the compound alkyldimethylbenzyl ammonium chloride, could be readily obtained by 
essentially well-known standard procedures, as it is shown for example in, U.S. Patent 4,042,368 [Argiriard. A] Aug. 
16, 1977. By the reaction, moi to mol, of alkyldimethyl amine and benzylchloride. The product obtained, named benza- 
(konium chloride. BAG. is an adduct of benzyl chloride and aikyidimethylamine, derived from the nrnddle cut of a coconut 
oil distillate, with alkyI groups having from 10 to 16 cartx>n atoms, which are optimal for the selectivity and effectively of 

40 this type of quaternary amines. 

Using the above mentioned method, we promote the exchange of the alkyI group of aikyidimethylamine by group 
of lauryl(C12)dimethytamine. The equinx^lar reactants, lauryldimethylamine and benzylchloride, may be dissolved in 
alcohol as isopropanot, (from 5 to 10% weight of the reactants). The reaction is maintained preferat)ly at reflux temper- 
ature, until the reaction is essentially completed, the equilibrium of the ammonium halkie is favourable by addition of a 

45 particular non4onic surfactant, in order to promote the active contact between the reactants. The better nonnonic sur- 
face active to be used is the alkyl(Cl4-C16]polyethylene glycol. The main product of the reaction, is laurykfimethylben- 
zylamnx)nium chlorkle. n-C^s^as (^^zh ^ ^^2 ^6^5 CI. whk:h could be purified from the reaction mixture. 

As a second step of the reaction, the lauryl group (n-Ci2H25). is exchanged mol to mol by n-alkyl very long chains, 
which are obtained from a fatty alcohol with 1 4 to 1 8 carbon atoms and polyoxiethylenated with a number of 5-6 oxieth- 

50 yien units, for exanple the polyoxyethylenefatty alcohol -ether. This reaction can be made by mixing the reactants in a 
vessel equipped with a stin-ed and temperature raised to 40 C during. 1 -Z hours. In order to aid this displacement also 
is necessary to add non-ionic agents. Various well-known non-ionic surface-active agents can be mixed with laurytal- 
imethyl amine. For this invention the more advantageous non-ionic surface-active agents have t>een selected those 
having the aikyi group with 10 to 20 cart)on atoms, and also containing from 10 to 15 oxiethylene units. The alkyl(Cl2- 

55 C18)dimethylamine pdyethoxytated has been found to be indispensable, for the formation of the linear polymer. 

As third step, in order to ensure the displacement of the chlorides to specific halides. and the saturation of the nitro- 
gen centres, elemental nrK)iecular halogen is added. Optimal conditions shoM be established at this stage. Special 
care shouM be paid to keep the equilibrium haltde/free-halogen towards a predominance of mixed halides species in 
the redox reaction. 
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Particular care should be paid concernirrg the addity, when the laurytbenzylanrdne reacts to obtain the salts of 
dimethylalkyibenzylamonium trihalides as polymers, from dKlower-alkyl)-long-chain-alkyIben2yl ammonium halide. In 
order to reduce the pH values below 3.0. the ortophosphoric acid has been used. Also, non-ionic agents have been 
used to complex halogen species. Amines and quaternary compounds contain at least 15 to 20 oxyethylene. So, ethyl- 
5 ene oxides represent a substantial portion of the mixtura 

As a fourth step, is necessary an excess of the halogen selected, chlorine and/a iodine. The quantity of free-halo- 
gen added to inaease the total halogen content is directly proportionate to the insoluble polymer sails, which precipi- 
tate from the solution, together with a synergistic mixture of alkylbenzylamines. polyethytenamides, and 
polyesterphosphoric. The separation, by filtration on filter paper, complete the simple method of isolation of the crystal- 
to line precipitate. 

Rnalty the fifth step, the crystalline precipitated is cSssolved with a mixture of solvents, aocoiding to each applica- 
tion as desaibed below. 

As it has been shown, the production of the novel molecular complex of this invention is particularly simple. The 
final product defined as a molecular complex, contains a mixture of alkylbenzylamlne, di-(lower-alkyl)-long-chain-alkyl- 
15 benzyl ammonium trihalides. and selected aikyibenzyl amines, polyethylene amides, and polyester phosphoric. It is 
important to notice that the active molecular conplex of low toxicity is already present as a product of the reaction, when 
the procedure detailed above is followed. However, particular formulations are disclosed below in order to improve the 
specificity of the product in each particular application. 

The principal chemical species, obtained by this synthesis, defined as molecular conplex. are: 

20 

a. di-(lower-alkyl)-long-chain-alkyl -benzyl ammonium salts, of the structure: 



25 




35 



40 



45 



where 9 is a phenyl group. 

Ri=: R3 is an alkyl group having from 1 to 6 carbon atoms, preferably C2. ethyl or C3, propyl; R2 is an alkyl group 
of long chain, from 10 to 20 carbon atoms, (decyl. dodecyl. tetradecyl. myristyi. hexadecyl. cetyl. palmitoyl. octade- 
cyl, stearyl. eicosyl. preferably: CU. myristyi. C16, cetyl. palmitoyl); 
and X" is a halide. or trihalide group, as Clal*. I2I*. laCr. 

b. polymeric species of low molecular weight (otigomeric spedes). having from 2 to 6 monomer units, of the struc- 
ture: 



[-0 



R3 



R2 



X- 



N+ — Ri-— J 



50 



CH2 cp 



z = from 2 to 6 

where 9 is a phenyl group. 

R^r: R3 is an alkyl group having from 1 to 6 cart)on atoms, preferably ethyl or propyl, for the short polymerisation; 
55 R2 is an alkyl group of long chain having preferably 14 or 1 6 cart)on atoms as well as tetradecyl (myristyi). cetyl or 
palmitoyl: and X' is a trihalide group (Cl2r. I2I'. l2Cr). 
c. quaternary ammonium salts, of the structure: 




EP0 799 570A1 




[ 



R2 



10 



R3 



V + 



Ri 



CH2 



X- 



IS 



where <p is a phenyl group. , 
is an aikyt group having from 1 to 6 cartXHi atoms, a H. an alkenyl group having from 2 to 6 carixm atoms, and 
an aralkyi group; R2 is an alkyl group of long chain, having from 10 to 20 cartxxi atoms, or an alkenyl group having 
8 to 22 cafton atoms, or an independent rest of formula: 



0 

R4— ^— N H— (CH2)n 

20 

where n = from 2 to 4, and R4 is an alkyl rest from C2 to C22; 
R3 is a group containing a !ow-alkyl chain having from 1 to 6 cartxsn atoms; 
and X" is an halkle, chloride or iodide, or trihalk^e (0121*. la^, IgCI'). 

25 d. surface active phosphate esters of structure: 



R5— (0 C H2 C H2 ) n —0) P —(OH) y 

where x+ y = 3 , and R5 group has from 4 to 18 cartxxi atoms, in order to introduce additional substances such 
as phosphoric esters, where n value determined the molecular weight of R5. 
e. poly-ethanoi amines of the general formula: 

35 

H (—0 — (H2C)2 — N — (C H2)2 — O) w— H 

R6 

40 

2<w<10 

where Re is an alkyl group having from 2 to 22 cartx>n atoms. 

45 The following examples illustrate the preparation and use of the different applications of miaot)icidal compositions. 
The effectiveness of each application over a wide spectral has been proved by several methods where a qunk 
response, and high activity, have been evidenced. 

EXAMPLE 1 : OPTIMAL STERILIZING COMPOSITION 

50 

For sterilizing action, the optimal composition, expressed in percent by weight is showed in Table A. The use of this 
formulation is disclosed in the following examples. 
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TABLE A 



10 



15 



Active molecular complex (predpitate obtained) 


40-45% 


Oimethylalkyiamine polyethoxylated 


30-33% 


Alkylpolyethyleneglycol (of C12 Laurate) 


10-12% 


Monopropyieneglycol 


5-8% 


Triglycerolester of alkyifattyamines 


6-10% 


Propanotriol 


4-7% 


Coconut Pclyethanolamide 


10-11% 


Ortophosphoric acid and esters(buffer pH 3-5) 


4-5%' 



EXAMPl^ 2: ORAL ACUTE TOXICITY TEST 

20 

Methods: 

Acute toxicity was tested and median lethal dose, LD50. value was obtained using 21 ddY male mice, 5 week-oW. 
weighting about 22 g. Sequential dilutions (20%, 33%. and 50%) in water of the formulation indicated in Table A were 
25 administrated orally to a set of mice ad their body weight examined during four weeks. Saline solutions of equal volume 
and pH were administrated to control mice. 



Results: 

The value of LO50 was calculated by using a log-logstic model. Figure i shows the plot of number of survivat nvce 
as a function of doses administrated. The LD50 value is about 3.000 mg/kg In mice for this particular formulation of the . 
disinfectant. 



E)CAMPLE 3: SPORICIDAL ACTIVITY TEST 

35 

The optimal sterilizing composition indicated in Table A. was the most efficacious as sterilizing agent against bac- 
terial spores. In this case the effectiveness is closely determined by the pH. The sporicidal activity determination, was 
tested against Bacillus subtilis (IFO 1372) '$porulate<r. The optimum pH values were stabilized between 3,0 and 3.6. 

40 Methods: 



1 . Micro-organisms were grown in 5 ml of liquid medium (Nutrient broth 18g in 1 litre of de-ionised sterile water) at 
37 C overnight. Growth was kept for two weeks at 37 C, with sporulation. conf inned microscopically. The determi- 
nation of number of colony fornting units, was perfomied after plate inoculation of. 8 successive dilution's, at dupli- 
es cate. using the Conradi method. N« of CFU/ml: 8.5 x 10®. 

2. 5%. 10%. 20% and 25% dilution in water of the formulation described in Table A, were used. 
3. Testing: 0.9 ml of diluted disinfectant in tube, added 0,1 ml of culture. 

4. 0.01 ml of the sample after 5. 10. 15. 20. 30. 45 and 60 min was added into 5 ml of the medium including 2% 
neutraliser. 

50 5. Check growth after overnight at 37 C. 
Results and conclusion: 

Figure 2 shows that the sporicidal effect of the new invention, at the experimental conditions. 

55 

EXAMPLE 4: BACTERICIDAL ACTIVITY TEST 



In this example, the fonnulation indicated in Table A was tested against Gram-positive rods, Bacillus subtilis, and 
rod-shaped bacteria add-fast: Mycobacterium tuberculosis, for study its effectively A 1% dilution of this composition. 
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during a contact times of 1 min, kills 1,0x10^ cfuAnl of Bacillus subtilis, and 1.0x10^ cfu/mf of Mycobacterium 
tuberculosis. 

Also, a 1% dilution of the optimal sterilizing composition indicated in Table A, presented a particular action as bac- 
tericidal, killing with only 1 min. of contact a broad spectrum of bacteria Gram negatives: Pseudomonas aeruginosa, 
3 JxlO^ cfu/ml, with a elevated pathogenic potential, the opportunist Escherichia coli, 1.0x10^ cfu/ml. and also Gram* 
positives: Staphylococcus aureus, 1 .5x10^ cfu/ml, Streptococcus pyogenes, 1x10^ cfu/ml; and agents of Ihyfus*: Sai- 
moneilaparathyphiA, 2.6x10^ cfu/ml. and Salmonella parathyphi B, 1.7x10^ cfu/ml; the pathogenic bacteria: Klebsiella 
pneumoniae, 1 ,9x10® cfu/ml, Proteus vulgaris, 1 .5x10^ cfu/ml; the cholerae agent. Vbrio cholerae, 1 .9x10® cfu/hit; and 
also Shigella flexneri, 4,7x10^ cfu/ml, Shigella dysenteriae, 7,3x10^ cfu/ml. 

EXAMPLE 5: FUNGICIDAL ACTIVITY TEST 



The optimal sterilizing composition indicated in Table A, is very effective as fungicide, the test was carried out 
against: Aspergillus niger, Penicillum sp, Cladosporium sp, AHernaria sp, Fusarium sp, which are frequently present in 
75 walls, conditioned systems, converter devices, filters, conducts; and also in f brous natural and synthetic materials The 
best fungistat activity of the composition indicated in Table A was demonstrated for a 0,2% dilution in equal parts in 
weight of water and Isopropanol. 
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EXAMPLE 6: VIRUCIDAL ACTIVITY TEST HIV 

ViruckJal action against the human inmunodeficiency virus (HIV), of the composition Indicated in Table A was 
tested. A dilutk)n of 0.1%. in 30 seconds is effective to inactive 1x10^ viruses/ml of AIDS pathogen agents 

EXAMPLE 7: ANTISEPTIC FORMULATION 

The formulation indicated in Table B is recommended as general antiseptic germicide. This composition is opti- 
mised Ibr the care of skin, including skin protectors and also hydrophilic products for n^ntenance of the natural mois- 
ture of human epkiermis. 



30 



35 



40 



TABLE B 


ANTISEPTIC USE COMPOSITION 


Active molecular complex 


30-40% 


Triethanolamide lauryl ether sulphate 


25-28%. 


Coconut ethanol amide 


8-9% 


Gyceryc ester of fatty acid 


10-12% 


Alkykiimethyl aminoxide 


9-11% 


Coconut amidobetaine 


5-6% 



45 This composition Is specially indicated for sanitary use of medical surgeons and members of all health professions, 
who denwid products for hand cleansing with a rapid disinfecting and residual protection against immediate re-infec- 
tion. This application has non-ionic surfactants with high affinity to the skin, in order to ensure an effective remnant 
activity, obtaining a good prophylactic protection over a broad spectrum. 

so EXAMPLE 8: GERMICIDAL FORMULATION 



55 



Composition indicated in Table C. illustrates a germicidal formulation of general use to clean and make free from 
infectbn all hard non-absorbent environmental surfaces. The new invention can disinfect destroying harmful miao- 
organisms in: dialysis tubing, endoscope devices, respirators and draining tubes, and those medical tools and devices, 
and also dentist and veterinary tools and devices, where the sterilization by steam or ethylene oxkie are either imprac- 
tical or physiologically disfavoured. 
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TABLE C 



GERMICIDAL FORMULATION 


Active molecular complex 


40 - 60% 


Propylene glycol 


16-18% 


Gycerol. propanetriol 


3-4% 


Gycerid ester of fatty acid 


16 • 18% 


Ortophosphoric add and ester 


1 -2% 


Coconut Ethanot amide 


8-10% 



A 1% dilution of the formulation indicated in Table C, during 1 min. of contact kills: Mycobacterium smegmatis, 
1 .0x10® cfu/ml. Mycobacterium kansasii, 2,4x10® cfu/hfil. Saccharomices cerevisis^, 8,0x10® cfu/ml. CarKiida albicans. 
1x10® cfu/ml. anABacillus anthrads. 2.5x10^ cfu/ml. 

The sterilizing compositions indicated in Table A, B and C. inhibit the growth and kill bacteria, fungi, viruses and 
spores, were nwe effective than the prior art. The applications described above present clearly marked synergistic 
effects being capable to suppress microbial activity at much lower concentrations than the one used by the previous art. 

As it have been illustrated through all the examples described, the effectiveness at low concentration of the active 
ingredients of the novel invention have been clearly demonstrated. The advantage of being effective to kill a broad spec- 
trum of miao-organisms in short time have also been shown. The scope of legal protection is set forth in the daims as 
follow. 

Claims 

1 . The following chemical spedes are defined as the molecular complex: 

a. di-<lower-alkyt)-long-chain-alkyl-benzyl ammonium salts, of the structure: 




where 9 is a phenyl group. 

R^a R3 is an alkyi group having from 1 to 6 carbon atoms, methyl, ethyl, propyl, butyl, pentyl. hexyl. preferably 
C2. ethyl or C3. propyl: R2 is an alkyI group of long chain, from 10 to 20 carbon atoms, (decyl, dodecyl. tetra- 
decyl. myristyl, hexadecyl. cetyi, palmitoyl. octadecyl. stearyt, eicosyl. preferably: 014. myristyt. C16. cetyi. 
palmitoyi): and X" is a halide. or trihalide group, as ClzW I2I'. 'aCr. 

b. polymeric spedes of low molecular weight (oligomeric species), having from 2 to 6 monomer units, of the 
structure: 
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R3 



TO 




Ri 



] 



IS 



z a from 2 to 6 

where 9 is a phenyl group. 

= R3 is an alkyl group having from 1 to 6 cartson atoms, preferably ethyl or propyl, for the short polymerisa- 
tion; R2 is an alkyl group of long chain having preferably 14 or 16 carbon atoms as well as tetradecyl (myristyO. 
cetyl or paimitoyi; and X* is a trihalide group (0121'. y. laCr), 
c. quaternary ammonium salts, of the staicture: 



20 



2S 



[ 



R3 



R2 — Jji***— CH2 

Rl 



X- 



30 



35 



where 9 is a phenyl group, 

R^ is an alkyl group having from 1 to 6 cart)on atoms, or H. an alkenyl group having from 2 to 6 caitx)n 
atoms, and an aralkyl group; 

R2 is an alkyl group of k)ng chain, having from. 10 to 20 cartx)n atoms, a an alkenyl group having 8 to 22 car- 
bon atoms, or an independent rest of fomwla: 



R4 



o 



99 

N 



H— (CH2)i, 



40 



45 



SO 



where n = from 2 to 4, and R4 is an alkyl rest from C2 to C22 : 
R3 is a group containing a low-alkyi chain having from 1 to 6 cai1x)n atoms; 
and X' is an halide. chloride of iodide, or trihalide (Clgl', IgP, laCP). 
d, surface active phosphate esters of structure: 



RS— (0 CH2 CH2)n— 0)jc 



O 

// 

P ■ 



(OH) 



where x+ y 3 , and R5 group has from 4 to 18 caitx)n atoms, in order to introduce additional substances 
such as phosphaic esters, where q value determined the molecular weight of R5. 
e. poly-ethanol amines of the general formula: 



55 
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H (—O —(112 0)2 — N — (C H2)2 — 0) w— H 

2<w<10 

where Re is an alkyl group having from 2 to 22 carbon atoms. 

2. The synthesis for preparing the chemical species defined In claim 1. Also it is daimed the formula of the optimal 
sterilizing compositions presented in Table A. B and C or any compositions of chemical species described in items 
a, 6, c, tf, e of claim 1 , wherein the weight ratio of the compositions, could vary from 100% to 0.00001%. 

3. Miaobicidal compositions according to claims 1 and 2. for use as active principle in general microbidde, bacteri- 
cide, fungicide, sporicide and virucide for all surfaces either alone or in combination with other biocidal conpounda 

4. Miaobicidal compositions that includes claims 1 . 2 and 3, applied specially in disinfecting of sanitary aitical sur- 
faces, hard non-adsorbent environmental surfaces, floor and wall of surgery, and for sterilizing devices of medical 
surgical, veterinary and dentist. 

5. Miaobicidal compositions that includes claims 1 . 2 and 3, applied for disinfecting of surfaces, specially for ainway 
miao diffuston. in dean rooms, and in particular application in air conditioned systems, devices, tubing, conducts 
and/or filters. 

6. Miaobicidal compositions induding daims 1 , 2 and 3. applied as disinfectant general miaobicidal, and in particular 
fungicide of fibrous natural, synthetic and/or mixed materials, also sterilizing compositions comprising claims 2 to 
5 applied for sanitising the clean surfaces in pharmaceutical and related industries, milk and related industries, and 
dean surfaces of storage, transport, distribution and any food processing room or food industry. 

7. Antiseptic compositions applied for hand deansing of medical surgeons, as well as veterinary, dentist and medical 
uses, and also for sanitary workers in medical activities. 

8/ MIcrobkMdal compositions containing the active molecular complex daimed above for all applications concerned 
with tfie anti viral and anti-retroviral activity. All uses of possible composition acting as anti viral and anti-retroviraJ 
for prevention, control and disinfecting practice, and also as part of medidnes against viruses. 

9. Miaobicidal compositions applied spedally to hafd non-adsorbent surfaces as dialysis tubing, endoscope devices, 
draining and respirators tubes; and sterilizing conrpositions for general decontamination of water applied to fish 
factory and related industries. 

10. Miaobicidal compositions applied in agriculture, as phytosanitary spedally. the use for sanitise in agroalimentatfon, 
and disinfecting of vegetable consuming plant products: and applied for the control of growth of miao-organism 
contamination witii adverse consequences in tiie different steps of food elaboration and treatment particulariy in 
dairy products, and alcohdk: beverages as result of fermentation processes. 
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